Purpose This study aims to investigate direct and indirect pathways of family flexibility, social support, and family communication on health-related quality of life (HRQOL) for Chinese-and Korean-American breast cancer survivors (BCS). Methods A total of 157 Chinese (n = 86)-and KoreanAmerican (n = 71) BCS were recruited from the California Cancer Surveillance Program and area hospitals in Los Angeles County. The present study was guided by the Resiliency Model of Family Stress, Adjustment, and Adaptation. Results Structural equation modeling demonstrated that (1) family communication was directly associated with HRQOL for both groups; (2) family flexibility was indirectly associated with HRQOL through family communication for Korean-Americans only; (3) social support mediated the relationship between family flexibility and family communication for Chinese-Americans only; and (4) acculturation was directly related to social support for both groups. Multigroup analysis demonstrated that the structural paths were equivalent between Chinese-and Korean-American BCS, although statistical differences in baseline parameters were noted.
Introduction
Asian-Americans share an increasing representation among breast cancer survivors (BCS) due to their population growth and increasing breast cancer incidence and a 90.6 % survival rate [1, 2] . Yet, the term 'Asian-Americans' represents diverse groups with differential results on cancer-related quality of life [3, 4] . Thus, further research with larger samples of Asian-American subgroups is necessary to accurately document health-related quality of life (HRQOL) outcomes. This study specifically focused on examining family functioning and communication on HRQOL within Chinese-and Korean-American BCS as they are the largest and fastest growing Asian-American subpopulations in the United States [5] . Chinese-and Korean-Americans have emigrated from close geographical proximity and share several common aspects such as Confucian and collectivistic values [6] . At the same time, different cultures, languages, historical experiences, and immigration patterns exist between them [6] . For example, the Chinese group has a longer presence in the United States dating back to the 1800s, while the Korean group largely began in the 1960s [7] . Consequently, Korean-Americans are less likely than Chinese-Americans to be acculturated with limited social networks and as a result show higher expectations and demands within their own families [4, 8] . However, Chinese-and Korean-Americans who were born outside the United States are particularly understudied and may have greater cancer survivorship concerns. Therefore, this study focuses on the immigrant populations that we are defining as Chinese-American and Korean-American [9] .
HRQOL is a major research interest in cancer survivorship studies. It is a concept that embraces the multidimensional aspects of health and can be used to assess the impact of cancer [10, 11] . The amount of HRQOL research has recently grown and is quite vast; however, there is a scarcity of information about Asian-Americans. Previous studies have found that Korean-American BCS expressed lower HRQOL than European-American BCS [12, 13] and even those of other Asian-American subgroups, including Chinese-Americans [3] . However, these studies included small numbers of Asian-Americans and relied largely on purposive or snowball sampling, thus limiting the generalizability for the findings [13, 14] . Furthermore, these studies lack evidence regarding specific factors associated with HRQOL outcomes among diverse Asian-American subgroups.
How individuals and their families cope with cancer experiences may influence HRQOL [15] . Specifically, family communication is an important component of the adaptive coping mechanisms for managing family tension among cancer survivors, including concepts such as listening, speaking, clarity, respect within the family, and decision making [16, 17] . Several studies have demonstrated that optimal communication (i.e., clarity, open emotional expression) and shared decision making during a traumatic event can improve HRQOL for BCS [18, 19] . Meanwhile, Morse and Fife [20] found that BCS who avoided conversations with their husbands about the impact of cancer demonstrated poorer adjustment than those who did engage in conversations. Generally, Asian culture emphasizes harmony or value of smooth interpersonal relationships in the family [21] . Thus, Chinese-and KoreanAmerican women who maintain their traditional cultural viewpoints may feel uncomfortable expressing their emotional and physical distress during the survivorship period. Nevertheless, individuals who are more acculturated or bicultural may value more open and direct communication [22] .
Patterns of family functioning (i.e., family flexibility) may influence communication within families facing a health crisis [23] . It is reported that families who are more flexible in modifying daily tasks effectively communicate to cope with stressors than do those families who are rigid [24] . Moreover, social support is regarded as one of the important family resources for coping, which can enhance a person's ability to alleviate the impact of life stressors [25, 26] . Research on the mediating influence of social support has emphasized the role of social support in protecting against the effects of family functioning, and thereby contributing to a family's coping process and adjustment [27] . However, there is no research on how family flexibility and social support are associated with family communication and HRQOL for Chinese-and Korean-American BCS.
The present study was guided by the Resiliency Model of Family Stress, Adjustment, and Adaptation [28, 29] . The resilience model suggests that families will experience stress and hardship during crises, but through their own strengths and relationships in the community, they will adjust and adapt by giving meaning and purposes to their experience [30] . Specifically, strengths and capabilities or resiliency factors during the adaptation phase include family functioning, acquiring new or activating old social support resources at the individual, family, and community levels, and actively engaging in new coping and problem-solving strategies. This model also emphasizes the idea that family members engage in active coping efforts to balance family vulnerability with family capabilities and resources, considering the effects of culture on HRQOL (Fig. 1) [26] . Based on this Resilience Model, family communication, family flexibility, and social support factors were examined in this study. Given that cultural context can impact the relationships among variables in the study, the influence of acculturation in Chinese-and Korean-Americans was also considered.
The primary objective of this study was to test and compare an adapted conceptual model of HRQOL for Chineseand Korean-American BCS. The authors hypothesized that (1) family communication would be directly associated with HRQOL; (2) family flexibility would be indirectly associated with HRQOL through family communication; (3) social support would mediate the relationship between family flexibility and communication; and (4) acculturation would be associated with family flexibility, social support, family communication, and HRQOL. These hypotheses were also tested to investigate differences between Chinese-and Korean-American BCS.
Methods

Sample
Participants were included if they (1) were within 1-5 years of breast cancer diagnosis (stages I-III); (2) had completed active treatment (surgery, radiation, and/or chemotherapy); (3) had not been diagnosed with another type of cancer; (4) did not have any other major disabling medical (e.g., stroke) or psychiatric conditions (e.g., schizophrenia); (5) self-identified as Chinese-or Korean-American; and (6) were able to speak Mandarin/Cantonese, Korean, and/or English.
Data collection procedures
Participants were drawn from the California Cancer Surveillance Program (CSP) and area hospitals in Los Angeles County from October 2009 to April 2011. To recruit study participants, investigators mailed invitation letters to BCS whose contact information was obtained from the CSP and local hospital registries. BCS who did not respond to the invitation letters received a telephone call from a research assistant 2 weeks after the mailing. If the potential participant was interested, then the research assistant conducted a screening over the phone to assess eligibility. Eligible participants were mailed a questionnaire and consent form and were asked to return them in an enclosed prepaid envelope within 3 weeks. If survivors had not returned the survey after the third follow-up phone call, they were considered nonrespondents. The recruitment procedure was approved by the Case Western Reserve University and the City of Hope Institutional Review Boards.
Instruments
Using a rigorous ''forward-backward'' translation procedure, the English versions of the questionnaires were translated and back-translated into Chinese and Korean by independent, bilingual translators. The panel of translators then compared the two English versions to ensure that they were equivalent. If they were not, corrections were made until equivalence was achieved. Revisions resulting from the pilot test were incorporated into the final questionnaires. In this study, the internal consistency of the scales ranged from 0.72 to 0.98 (Table 2 ). Preliminary analysis demonstrated that no major differences in demographic and medical characteristics as well as outcomes existed as a result of the language of administration.
Health-related quality of life
To assess HRQOL, the Medical Outcome Study (MOS) SF-36, which is an internally consistent and reliable selfreport quality of life tool, was used [31] . This 36-item measure contains 8 multi-item subscales: (1) physical functioning, (2) physical role limitation, (3) bodily pain, (4) general health perception, (5) vitality, (6) social functioning, (7) emotional role limitation, and (8) mental health. These 8 scales provided the basis for calculating 2 summary scores, the Physical Component Summary (PCS) and the Mental Component Summary (MCS). Subscale scores were computed by summing across items in the same scale and then transforming raw scale scores to a range from 0 to 100. Higher scores on summary measures and all 8 subscales represent better HRQOL. Adaptability and Cohesion Evaluation Scales (FACES IV)-Family Communication Scale was designed to investigate the functionality of communication within the family (referred to as general communication) [32] . Responses to this 10-item self-report questionnaire were given using a 5-point Likert scale. The general communication score was obtained by averaging 10 items with higher scores indicating better family communication. Second, the Family Avoidance of Communication About Cancer (FACC) Scale was used to assess the patient's perception of the extent to which family avoids talking about the cancer experience (referred to as cancer-related communication) (5-item) [33] . Each item is measured on a 5-point Likert scale, and scores are calculated by averaging the items. Higher scores reflect better communication about the cancer. Third, we developed one question to assess the importance of family involvement in health decisions (3-item) (referred to as shared decision making). This study asked the following question: ''How important is each of these groups/people to making the health decisions?'' Respondents rated each item on (1) family (parents, siblings, and other relatives), (2) children, and (3) partner/spouse from 1 to 5, with higher scores indicating positive outcomes. A total score was obtained by averaging the 3 items.
Family flexibility
Family flexibility was adapted from the Family Adaptability and Cohesion Evaluation Scales-III (FACES-IIII), which is a 20-item standardized family functioning instrument [34] . The current study used 4 items in the FACES-III adaptability subscale (a family's ability to cope as a flexible unit) to measure family flexibility, which is defined as the family's ability to change its power structure, role relationships, and rules to respond to situational needs. The family flexibility score was obtained by averaging these 4 items. According to Olson [34] , optimal family functioning exists in families who have moderate rather than extreme scores, suggesting that low scores on the adaptability scale indicate a rigid family and high scores indicate a chaotic family. Nevertheless, the current study showed a linear pattern without the extreme scores (skewness = 0.003), indicating that high scores on the family adaptability subscale reflected positive functioning in family flexibility.
Social support
Social support was assessed through the MOS Social Support Survey. A 19-item assessment of social support consists of 4 subscales:
tangible (4-item), (3) affectionate (3-item), and (4) positive social interaction (3-item) with one additional general item [35] . Items are rated on a five-point Likert scale ranging from 1 to 5, with higher scores indicating better social support. The social support score was computed by averaging all items.
Cultural characteristics
The Asian-American Multidimensional Acculturation Scale (AAMAS)-European-American section was used to assess the level of acculturation [36] . This scale consists of 15 items, including cultural identity and knowledge, language, and food consumption. Each item is measured on a 6-point Likert scale, with higher scores indicating more acculturation. Scores were obtained by averaging all items.
Demographic and medical characteristics
Demographic and medical information such as age, education, income, health insurance, employment status, marital status, living situation, country of birth, length of stay in the United States, cancer stage, years since diagnosis, and number of comorbidities were included to be considered as control variables. The number of comorbidities was obtained by summing the self-reported medical conditions from a list of 24 chronic medical conditions.
Data analyses
Exploratory data analyses were conducted to describe the demographic and medical characteristics. Correlation analyses assessed bivariate associations between variables. Univariate general linear model was also conducted to investigate differences in major variables by ethnicity, after controlling for covariates. Analyses were conducted using SPSS 20.0. Structural equation modeling (SEM) was used to test the hypothesized conceptual model using AMOS 20.0. In our data, the number of missing values was less than 1 %; thus, missing data were addressed through full information maximum likelihood estimation to provide a less biased estimation [37] . As the first step, the confirmatory factor analysis (CFA) was conducted to determine the adequacy of a family communication construct consisting of general communication, cancer-related communication, and shared decision making to see whether these family communication variables shared a common latent origin.
In the second step, the relationships among variables were specified based on the conceptual model and the exploratory specification search procedure in AMOS [38] . Unit-weighted observed composites for indicators were used to reduce the number of parameter estimations for a complex structural model. The overall model was created by adding (1) Because we were interested in overall HRQOL for BCS, we included two outcome variables (PCS and MCS) in one combined model rather than examining outcomes separately.
The hypothesized model was evaluated using goodness of fit indices, including the chi-squared statistic or discrepancy function, the ratio of the discrepancy function to the degrees of freedom, the root mean square error of approximation (RMSEA; acceptable fit B .08) [39] , and the Comparative Fit Index (CFI; acceptable model fit C .9) [40] . In SEM, a nonsignificant chi-square value is an indication that the hypothesized model has a good fit with the data [41] . Here, RMSEA has been selected because it is not affected by model complexity [42] . Model parameters were also considered to be statistically significant at the level of 0.05 [43] .
The hypothesized model was tested with the entire sample and for each ethnicity, separately, in order to identify the correct structural model to compare the two groups. The goodness of fit and model parameters were evaluated per the criteria specified above. To provide the best fitting model, we determined to exclude paths from the final model if p values are greater than 0.1, such that paths from acculturation to MCS (p = 0.423), and from acculturation to family communication (p = 0.609) were excluded. To adjust for covariates influencing outcomes, variables showing significant differences in PCS and MCS (i.e., health insurance, education, and number of comorbidities) were included as control variables. The modification indices in AMOS also suggested adding covariances (i.e., unstandardized correlations) between variables to significantly improve the fit of the model; thus, five covariances (i.e., acculturation and health insurance, social support and health insurance, social support and comorbidities, health insurance and education, and PCS and MCS) were added based on the theoretical justification for each relationship. The resulting final model was then used to test the differences between Chinese-and KoreanAmericans (see Fig. 2 ).
Multigroup SEM was used to test for ethnic differences, whereby two final SEM, as shown in Fig. 2 , were estimated and evaluated simultaneously. Initially, all parameters for Chinese-and Korean-Americans were unconstrained (i.e., the parameters are allowed to be different between ethnicity); this is the ''baseline'' model. Then, all factor loadings for the family communication latent factor were constrained to test for measurement invariance, in order to test whether or not family communication, as measured by the three subscales, was measuring the same construct for both Chinese-and Korean-Americans. Next, structural paths including measurement were constrained, testing for measurement and structural invariances, which would indicate Chinese-and Korean-American BCS did not differ significantly on most demographic characteristics but education: Korean-Americans were more likely than Chinese-Americans to have higher levels of education. In the medical characteristics, cancer stage, surgery-axillary node dissection, and years since diagnosis showed significant differences between the two groups ( Table 1) . These differences were adjusted in the multivariate analysis. As illustrated in Table 2 , HRQOL, family communication, and social support scores did not reveal significant differences between Chinese-and Korean-Americans, after adjusting for education, cancer stage, surgery-axillary node dissection, and years since diagnosis. However, the two groups differed significantly in family flexibility and acculturation after adjusting for covariates. Chinese-Americans were more likely than Korean-Americans to have flexibility in the family functioning and to be acculturated. Table 3 . Although statistical differences in baseline parameters were noted between the two groups, chi-squared tests did not find significant differences between the path coefficient-and factor loading-constrained models (Dv 2 (9) = 9.27, p = 0.41); the structural paths are equivalent by ethnicity.
Discussion
The current study examined the influence of family functioning and communication on HRQOL for Chinese-and Korean-American BCS. The results demonstrated that (1) family communication was directly associated with HRQOL for both groups; (2) family flexibility was indirectly associated with HRQOL through family communication for Korean-Americans only; (3) social support mediated the relationship between family flexibility and family communication for Chinese-Americans only; (4) acculturation was directly related to social support for both groups; and (5) the structural paths were equivalent between Chinese-and Korean-American BCS, although differences in baseline parameters were noted. Thus, the study's hypotheses were partially supported in this study.
The study findings supported the conceptual framework describing the pathways that articulate how family functioning and community influence HRQOL for Chinese-and Korean-American BCS. As suggested in the Resilience Model, the current study found that family communication is directly associated with HRQOL and family flexibility is indirectly related to HRQOL. Moreover, social support mediated the relationship between family flexibility and family communication. In particular, acculturation was included to consider cultural vulnerability of Chinese-and Korean-Americas and showed significant relationships with social support and HRQOL. Although the Resilience Model is frequently used in family and coping studies, this model was not previously tested and applied specifically to Asian subpopulations. Therefore, this study is valuable in that findings demonstrated whether the Resilience Model is applicable to Chinese-and Korean-American BCS; thus, this study increases our understanding of how family flexibility, social support, and family communication may influence HRQOL within the cultural context. One of the key findings involved the creation of the family communication latent factor warrants further elaboration. Indeed, communication is a dynamic component of the system consisting of factors such as listening, speaking, clarity, respect, and shared decision making [45] . For cancer survivors specifically, how to communicate about cancer with their family beyond the general communication may be their urgent need because the mutual understanding of cancer can be helpful in improving both the survivor's and family's adjustment to cancer [46, 47] . Additionally, shared decision making was included as one component of the family communication latent factor based on the definition of family communication. Shared decision making within the family can be effective to obtain health information through quality communication and ultimately result in a better quality of cancer care and increased satisfaction for survivors [48] . Given that the latent factor of family communication yielded a good fit to our data, the study finding provides an answer about the comprehensive meaning of family communication for cancer survivors in Chinese and Korean cultures.
However, we need to further investigate whether the family communication latent factor can be applied to other Asian ethnic groups. Asian-Americans are a very diverse population. They range from the poorly educated to those with graduate degrees, from countries where English is the official language to those where Asian languages are mostly spoken, and from less acculturated to highly acculturated [49] . Hence, in AsianAmerican families, the meaning of family and cancer communication may be influenced by cultural contexts such as acculturation, intergenerational gaps, spoken language, and educational levels [50, 51] . Defining the family communication latent factor within Asian-Americans' social and cultural contexts may be helpful to fully understand family communication patterns in Asian cultures.
Several studies report that Asian culture emphasizes harmony and tends to discourage discussing emotional problems in public and even within the family [21, 52] , suggesting that family communication may have negative relationship with HRQOL in Asian culture. However, our findings showed that positive family communication can contribute to improving HRQOL, consistent with other studies for most White populations [33, 46, 53] . It implies that the ability of BCS to effectively communicate to manage general and cancer-related concerns and to share their decisions with family members can provide the strengths to improve HRQOL. Therefore, our finding can be translated within the survivorship community and psychosocial care to assist BCS in effective family communication practices and suggests that culturally appropriate family communication intervention may serve to improve HRQOL for Chinese-and Korean-American BCS. For example, when a family is functioning rigidly, the development and implementation of family communication intervention which is applied to the rigid family may be effective to improve family HRQOL. The notable differences in the results between Chineseand Korean-Americans were found in the relationship between family flexibility and family communication through social support. Chinese-Americans showed the mediating effect of social support (indirect relationship between family flexibility and communication), whereas KoreanAmericans did not (their direct relationship). This result may be explained by cultural contexts in the Chinese-and Korean-American groups. As indicated in the introduction section, we assumed that Chinese-Americans are more likely than Korean-Americans to be acculturated and consequently, Korean-Americans may have higher expectations toward their own families due to limited social networks compared to Chinese-Americans. The current study demonstrated that Chinese-Americans were more likely than Korean-Americans to be acculturated, although the current study samples showed a similar length of stay in the United States. Furthermore, the level of acculturation may in part explain how family functioning is associated with family communication. Given that positive relationship between acculturation and social support exists in both groups, the mediating effect of social support in the relationship between family flexibility and communication for ChineseAmericans indicates that family functioning is particularly influenced by the availability of social support in the acculturated group. Hence, our finding suggests that understanding of the relationship among acculturation, family flexibility, social support, and family communication should be addressed within a cultural context.
The multigroup analysis did not find significant differences between unconstrained and constrained models, suggesting that the overall framework is equivalent across the two groups. Based on this finding, we can claim that the Resilience Model is applicable to Chinese-and KoreanAmerican BCS. At the same time, however, we should not overlook that differences in the paths were noted between the two groups, as shown in the baseline model of Table 3 . For example, the relationships between family flexibility and communication and between acculturation and PCS showed different patterns between the two groups. Therefore, this study provides important practical information on how to intervene on family flexibility, social support, family communication, and HRQOL with Chinese-and KoreanAmericans. For example, an approach to extend social support resources may be effective in ultimately improving HRQOL for Chinese-Americans. For Korean-Americans, a family communication intervention with increased family flexibility may positively influence HRQOL. Hence, this study provides evidence supporting the importance of a disaggregated approach to Asian-American subgroups.
Several limitations of the study should be noted. First, because we relied on self-report measures, the findings may be influenced by recall bias. Second, the cross-sectional design does not adequately assess causality among variables. For example, unlike our proposed model, family communication may influence social support; thus, results should be interpreted with caution. Additionally, a longitudinal study will be necessary to fully understand these dynamic relationships. Third, this study included BCS only. Future studies should include family members to enhance our understanding of communication and coping within the family. Fourth, although we included some demographic and medical characteristics as control variables, we did not fully explore their impact on predictors and outcomes. Future study is required to develop and test a comprehensive model including individual, family, and medical characteristics with large sample size. Finally, our sample sizes were not large enough to detect a large effect size in this study; such that findings may not be generalized.
The findings of the current study further increase our knowledge of family flexibility, social support, family communication, and HRQOL in a cultural context. From a clinical perspective, this study suggests that the role of family communication on HRQOL may be a relatively important and positive area for adjustment in ethnic minorities. This study also highlights the importance of family flexibility within the BCS's family. From a research perspective, the findings support the need for populationbased, methodologically strong approaches to ethnic minority population research. Future efforts to achieve clinical and research goals may have benefits in reducing the burden of cancer among ethnic minority populations.
